Abstract: : Climate change has a devastating effect on yields of major crops and is considered to become a threat to national food security. Therefore, this study was designed to explore farmers' perception of climate change and investigate changes in seasonal temperature and rainfall over the last two decades. Focus Group Discussion (FGD) was employed to analyze the perceptions of farmers about climate change vulnerabilities and their adaptation strategies to cope with the changing climatic conditions. The results revealed that regarding environmental services, water availability was decreased due to low rainfall. In addition, the supply of firewood was also decreased due to ahigh demand on fuel and construction purposes. Furthermore, there was an increase in population density and a decrease in medicinal plants and wildlife due to deforestation.The temperature increased over the last 20 years and the length of the summer period was longer due to less rainfall while the duration of winter turned to be short. It is reported that the spring season is almost merged in the summer season, with the increase of temperature during the spring. Therefore, agriculture research should develop a variety of crops that can adapt to climatic extremes and educate farmers through seminars and campaigns to build their adaptive capacity dealing with the use of cultural practices to mitigate climate change.
Introduction
Similar to other developing countries, Pakistan is a mainly agricultural country with a substantial capacity of crops, livestocks, and other agricultural production. Blessed with great natural resources, this country has appropriate climate setting, deep soil conditionality, and suitable topographic conditions along with water resources. If appropriately utilized, it can improve its potential inachieving the sustainability in agriculture (Khan, 2006) .
Climate change is the most devastating challenge that has a negative impact on the human's health, livelihood, and food security (Mitchell and Van-Aalst, 2008; Romieu et al., 2010) .
Having been mostlyexposed to the vulnerabilities of the climate change, agriculture is considered to be the most affected sector.
Climate change negatively affects the production of major crops, vegetables, fruits, livestock, and poultry. The risks of the climate change are increasing with every passing day, and the mostprominent change is the rise in temperature which results in droughts (Shukla et al., 2002) .
Farmers are using various strategies to overcome the effects of the severe climate conditions. These methods are based on the research and also have consequences on the other aspects of the plant production. The other disadvantage of these local strategies is that it is not sustainable, which means that its effect is only in the particular stage of the plant (Ryan and Spencer, 2001) . Since a Muhammad Z. Khan, Noor Paio Khan , Khalid Nawab large majority of the farmers in Pakistan are illiterate, this laid excessive pressure on the extension personnel regarding the adoption of improved farming practices. Being unable to take information from other sources like Radio and Television, farmers only rely on the extension services. Hence they could be motivated to adopt the sustainable practices to solve their problems that will ultimately facilitate them in achieving higher yields (Belliveau et al. 2006) .
Several studies about climate change (Gumbo 2006; Mertz et al., 2009) highlighted that there is a report from the farmers that sheds light on the short term approach about climate change like the increase in rain, the onset ofearlier summer or winter, highspeed rain compared to long-term changes observed in climaticconditions. The majority of farmers have pointed out the short-term climate change issues like intensetemperature and low rainfall. All of these studies conclude that climate change is the unfelt need of the farming community that must be addressed in order to minimize its consequences. Agriculture extension organizations are responsible to create awareness among the farming community to encounter the threats of the climate change and also to train the farmers about the mitigation of climate change. The extension field staffs need to build the capabilities of the farming community in order toadopt the latest innovation to minimize the risks of climate change and also to get maximum Farmers' Perception of Climate Change and Adaptation in Khyber Pakhtunkhwa, Pakistan yields (Banerjee et al., 2013 
Forest and livestock
The forest and livestock species in district Nowsherareported by the local community during the group discussion is presented as 
Environmental services

Perception of community about change in temperature
During the survey, the respondents reported that the temperature in summer, winter, spring, and fall has increased over the last 20 years due to less rainfall.The length of the summer season is prolonged and the duration of winter season turned to beshort. The respondents also reported that the spring season is almost merged in the summer season.
Perception of community about change in annual precipitation
Majority of the respondents reported that Monsoon cycle is delayed from 3 to 5 weeks and the quantity of Monsoon rain has highly decreased. Moreover, the majority of the respondents argued that winter rain delayed for 4 to 6 weeks and its quantity and frequency has highly decreased.
Perception of the community drought-past and present
During the survey, respondents were investigated regarding the duration of dry spells in all of the four seasons. The respondents reported an overall increase in the dry spells in all the four seasons.
It was reported that the maximum of the drought was in the summer season. All of the respondents argued that at present severe dry periods in summer are found in the months of July to October.
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Animal keeping and its productivity
Changes in crops yield
Reasons for the change in cropping patterns
The majority of the farmers do not cultivate sugarcane crop because it requires a huge amount of water, low production, low price of the product in the market, and the unawareness of the high yield varieties. Farmers also left the cultivation of sugar beet due to more labor intensive and also marketing problems. Vegetables were introduced at a larger scale in the cropping system due to improved varieties, short growing duration, and higher market returns. 
Adaptation to climate changes
Changes in Land Holding
From the last 20 years,asignificant decrease has been observed in landholding due to land fragmentation, houses building, and roads. 
Water Availability
Recommendations
Agriculture Research department should develop varieties of the crops for the local area that can tolerate climatic extremes, heat stress, and drought conditions. An effort should be made to educate thefarmers through seminars, workshops, and campaigns about the harmful effect of climate change oncrops yield and also to build the adaptive capacity of the farmers regarding the use of cultural practicesto mitigate climate change. Adaptation to climate change should be incorporated into the planningprocess for the long term sustainable development. There should be a strong monitoring andsurveillance system that can provide information about the losses due to climate change. Tunnelfarming should be encouraged in the area and the extension department should Muhammad Z. Khan, Noor Paio Khan , Khalid Nawab 
